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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain demodulated 
signals of pluralities of users without increasing a 
scale of the receiver system by combining a signal 
processing section that estimates an interference signal 
for each of signals received by pluralities of antennas 
with a signal processing section that eliminates the 
interference signal and demodulates pluralities of the 
user signals. 

SOLUTION: Antenna weight coefficients W1, W2 are 
respectively supplied from antenna weight decision 
means. In a detector 86, a transmission channel estimate 
means 86a applies carrier phase synchronization 
detection to an output from an adder 84 and gives its 
output signal to a multiplier 86c via a complex 
conjugate means 86b. The multiplier 86c applies 
amplitude weighing to an output of the complex conjugate 
means 86b and an output of the adder 84 for the 
provision of rake synthesis at a succeeding adder 88. 
The adder 88 applies weighting to an output of each 
multiplier 86c of three paths for the rake synthesis. A 
decision device 90 decides a most probable transmission 
symbol from an output of the adder 88. 
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(57) [9SKI] (tflE*) 
[M] v^fa-f8fii|iTWTmi:©» 

8fc*#tt£f!9l "TIB 1 

6 2 a, 6 2 b «^<0=— iffcfcRtf-feih/raafc© 
«^Ufcft-§-SrUi^-r6^1<O^HI^®6 4 a, 6 

—If KM LT e BM©a- !f WT^m-i-Sr^* Lfcfi 

& $&<d r >- t- -r k *t& z * x 3- — »f m?. m n -r s m 

1 WTi^tt-^^*^© («®S6 6a, 66 b, AnSS 
68a, 6 8 b, RXfiMg&7 0 a - 1 ~7 0 c -2) 
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[Refill &%c<ot: 



*»©3-~9*©** (CIS LT-L1E«&©T Vx^-CS'ft 

Lfc«-i§«K:TSWB*©*j£«rfTV ^#ff-j§-«ri&* ut 
^©^-^©m^&afst-sfa^feJigis t ^«a^t> 

^rfc r t Sr#® i: -T C DM A^r/v^-lf SWi!*., 

a^-r-sis i ©^sat^at . 

_Lf5|gg:© X vrt-egfl Lfcff # t _hBB«*©3.— if 
— ICH bTS B fit*©;*— ^©WflMi-fclfc* Lfc-fi 

sss i ©^ ms^r»^» t , 

t©ryfti^»)£ Lfc{M-©jfc* icii-r^^ y 
* SrMKJfS LfcM-i-Srm^-r 2 ©^MiJ£^a«r 

-WB*#©T IST-T-Q^m LfcfH§- 1 ^©JiiEfS 2 © 

-f-SIS** 2 i£iE«©C DMA-v/V^^-— ifgfl 
±E«»07 v^-^-fSfi Lfc«-l§-©;fe* fd^Ufcffc&Jfc 
KjR 1 ^awffl^SrSJtraSWi^v^arsW^i-S* 2 

jj-r&m 3 ^at 2 ice*©c dma^ 



t. 

RIB 2 #a©ffl* JJBei£JS«fe«#tea;^TTi* 

^j-r stf 3 #a i: sit*^ 3 {cie^o c dma-v 
6 1 ±»» 1 ©T*flr*K**#ai*, 

rt3UIS**313ffi#a (6 6 a, 6 6 b) 

»aai#a©WA*»fe-h»jis 1 ©Tswfc^a©^*^ 

l©a|ift (7 0a-l~7 0c-2) 

b^fcJiis^ i ©^pawsje^aoia/jsrr 

2 ©*n»^a £ Sr*-f-SSf*« 2 fE^cD C DMAv;l/f 

r L*if§-S§-©5fc* K*f LTT# u-y y * £ 

*3febfc«-»SraA-rSill*33| 2 7&S 6 ©<BT*u&»fc:E*fc 

© C DM A-^/V^jl— if gft^Wc 

[f»*g{8] ±iE*w*aw:. 
.ue*«©t ^^-^-csw ufcflr*©** tcis-rsT^ 
30 w^y*«ee«-g-^j:iE»3#aa»6srfca!ttticfirii 

e^E&i«sm# «r ^ l r mm-r z> m 4 #a t , 
4 #a© a^j rt rant^ ^^stwje lt 

t5S5 ^a i tr*i-S»*^ 2 TbM 7 ©{Bj^fcfBtt 
© C DMA^^fa' — IfS'fi'SeSo 

(cstt i,xmm&ft 0 f»*« 8 {C|B«© C DMA'? 

v^y*sr*su*:a»©jBi©flr-»*tnA-rsfc# 

fc. *«©a-— |P**KHUeBfll*©«l3t«-§-ca!>* 

2 ©ft-^-Sr MlrtZffi 1 ©T^*tS#a«r^On.- 

**©a-— IffcMb-C^aL— tf©=F»fll-9-*r»* 
L fc ft # Sr Ji IBIKR © T V ^- 1 d »J6 $ T — y-'S I - 

so mti-fzm 1 ©Tgpft-§-^*^a t , 
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mm i (D^wm^mtt&'vmt) t ±mm 2 ©ft -jp-^s 
mm 1 co^ftm*#s^?>w^-t-s±is^oT> 

T-tlzttfe Lfc^-1f &©^#Bfc*&©«-<§-©;fe* Km 

-ram 2 ©TSfc#t^a£*$:©^--if m^m L« 
6£*#ai, 

fio 

[awes i 2 ] ±ibsb i (D=Fw>mfemmz. 

eaaMtfim-s-ftf^rtuTtwii"** 1 ^at . 
#a*, 

vt" y * ©auetfjo x ±mmms%-xh z>±mm 2 © 

fl***W2r*-*i:#fc, tt*2©«**r^-f*fc:S* 
#R 9 t-12^© C DMAv^fa- ifgffge o 

[ft** 1 3 ] _kfeiB 2 ©TtiSfSii, 
iiaTtwt -3-8* **aa» ?> *- * ±ib«^<d ryft 

/&L-c«f&H-5Sgi#at. 

mm 1 #«oa/j«rait-cai«^>#^*!W^-5iB 2 
^at> 

W(S2*a©fflA^:±flBea6Kit3efll■»^c«-3v^■c=F»^ 

82©flr#fcti«rr5i:#fc, W*2©flr*SrT^-^ 
■Ti: #K JhfBT ^7^«*©ltefcH««*{*rt Sr^xo X 

w:/ y # £#t;£ Lfc±fas& 1 ©«■»*• mij-rz m 3 #a 

tSr^-T'Sff^l ICEtOCDMAvyvfa- tf§ 

mmw<, 

wnm 1 4 1 ±&m 1 ©T^«#i^*^aii. 
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tfjl®£-£$S!M#ai:> 

«3Bai^a©m*a»?>±E» 1 ©Tswije^aotHA* 

Sr*"*-*!*** 1 0M1 2*©ra*U&»fcflB|fc©CDM 
A^A^.a-lFgWSM. 

[« 1 5 j ±mm 1 av* 2 ©TtMtjt^a©** 

10 &mfeL±m-%-&tuj3-rz>m&m 1 075^ 1 4 ©wwa* 

JCIB*© C DMAv/Ufi- ifgfiigEgo 

[m#s 1 6 ] ±mmm^m-i. 
y * jtfcflr* & .we* 3 #a*> e> s tt -c ifittft * js 

mm 4 #a©m^ fcgw- rssfliw^^jwje vx mtt 

IBfc© C DM A-^^— if g-ff^S. 

20 [w*^ i 7 ] _ye«pi*a»:> -*A>7-'<xat-iHsm6 

KMfc \,X'<*W!Uz IMWtVDT ^y^rx^m Lfcffl 
#©**{^L-C«?liSrfi ! 5 8S*5l 6(CfE«©CDM 

1 8 ] _hlB^ 1 ©TgNf-m*#aK«iKU 

ttJis i ©TSWt-§-BJ*^a*»feai*-*-*JiiB«*©r> 

b-c^p*v7'y*©»aEflr-»*3Efc«teU3tflr#*rtii* 
-rstft^, **©3.— if2c*fcHLeaflrs-©*£flr 

w^j-r-s^ 2 ©T#«i^as:«m©^--iffe{^ 

30 

-hism^^r vrt-egft Lytflr-s-fciB**©* 2 © 

»*^at> 

. #^*^a t sr_hiH^is^a©«traic^itfc t «r«tt 

40 [ 1 9 ] ±E» 2 ©^FSIMf^ate. 

±iE^#ft^*#a^ e> ±iEis^c©r 

Ufca— if fe©TSMSt*«©«#©** KiBlttk 
L. _hBJB2©«-§-^JP||tLfcafcfiat»«j£«-»fcf^ 

Kfli i #a©a*ftstt-casflt'»#yi'*iw^i-*jiS2 
mm 2 ^a©m^3 1 jieeawtJEfi-s-Kas-sv^TT* 

50 ic. K*jHBJ6«-i|-*>fe±lBfin»IMtig«-9-*«crT 
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n^x±mmm<or ^y-rx^m Lfc^t-s-©** \zm-r 

[000 1] 

ode Division Multiple Access: ^-^-#f!l^ji#7C^ 
[0 0 0 2] 

[^©SflJ] CDMAI2JnA#^*£*#<T?£5T5T 
ir/U^-^il^*^^©^^*?? 

x afissjc j: 5 iBSfs-^-^iR) ufjcr^-fe-^L-cv^ftfi,© 
[o o o 3] ffl%a<ox 51-. r WT^^-HJgi^j^J 

[00 0 4] -^/v^— tfSff ?*© 

&®.m-%-Rzffcm®!msite if^m^x^mz^^^ 

©tSjfctajt LTI3\ M. K. Varanasi and B.Aazhang 
5 'Multistage Detection in Asy nchronous Code-Div 
ision Multiple-Access Communications* (IEEE Transa 
ctions on Communications, Vol.38, No. 4, April 199 
0, pp. 509-519) m*Xisk 1 ) iCflBfcSftfcaSIt^ 

^(omm*i&mi>tc. ass, unt^s 

ff^, *iHii«V^^AW*Aft««#, RC S 9 5 

-5 0. 1 9 9 5#7£) (eS3*£^t»t 2 ) IdWSSfUfc 

[0 0 0 5] ±E©«*J:tt 1 lclE*S*Ulfc361I-CW:. 

firft?„ jwa-ei*. T*ife*«rfT*or#fe*tfc«-i|-ic 
2 J£ 1 ©ffifSSSjUra:® l aottflUS* J: 9 <fe«*fifra* 
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[0 0 0 6] =g-=.-lF©lf -§"£«f? U TfV-/!)*?; 

wt2iz£z>mw.x\L &mc)3\,^xtemi&&w£m7£-r 
[0007] tfskiBmtniumt&mh l 

felRfitliSiSfCDMA^^^f-^WtV 

10 RCS9 5-1 7 1, 1 9 9 7^2J) 

^3) *s*>5. 
[00 0 8] ±BE©ffi*^:tt3 KHB***tfc*«tt, #• 

Si^©CDMAv;Ufi- ^gft^tt-Cfc-Sc -©^ 

[0 0 0 9] ±B©ft*S:it3 fcSB«fcB«$*T,*:f£* 
20 ft«fc*<5< CDMA^^a.-ifgfllSfllSrH 12K 
HiOCDMA?/Pfa- fSftS&i. 3 IS© 
Wt>t7l0-l~10-3SrtU f^©2S 
©TSSMr-f 1 O-lSt^l 0-2-CI*. ^JL— IF 

[0 0 10] Ell 2(^-rJ: iigiOTif^-fVt 
710-llt 3gffi*l 2, &=--—y ! iZ.Ml&Vti3m<0 
^H*Wt JEbB ( I EU : Interference Estimation Unit) 
30 1 4 a ~ 1 4 c , *DflL« 1 6 , 2£t«JP©3g 1 8 a ~ 1 8 
c*»ltfe*fCV^S 0 f 2tl©W=5rt^t7lO- 

2©«^«^us©T#*-Y io-i 

0> mM&l 2' . #3.-if(-*fiSLfc3ffl©T^li^ 
g(S (I EU) 14 a' ~1 4 c* „ MW&l 6* . RXf 
MffiHa' ~18c* &WitfbtiX^^Z> 0 
[0 0 1 1] — # % SS&I£©T#3r-rV-tr7 10-3 

i*, *iaxv*2aicKite>ixfc ; F»««« (ieu) 

btem*£Z>l L m&7£& ( I EU) 2 0 a ~2 0 c 

-*?mz.wivbtix^2> 0 

40 [0 0 1 2] ^©©^FjgMr-Y^-fe-7 1 0 - 1 {Cfctgfi-ff 
#as*-©*3;A;ftu MgWW+yt7lO-3 
t?tt, ajEE^S^P^Sli^^-fs I EU 2 0 a ~ 2 

o c a^iigs i 3 a— jfi^s** uytfBPM**#ta* 

[0 0 13] S!lSMS2S© : f^tVt7 10- 

iMio-2©t#»7<*»or, ®iS©B# 

tCOV'-Ctft^SrfT^o 3i©IEU14a~14clJ?c 

**t^L/c^#a;»fi-i-^p»ssi 6(cm^i-s„ am 

Sl 21*. mm®l 2lzAJ3Vtcm^&. IEUHa 
50 ~1 4 c3ZA&7^t>m-%<Z>=F1&&m?£LXliit)TZ>l£.X- 
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2' iz.mti-r?>o M%&i eumxmi 2<Dmtn>^ i 

EU14a~14c ©ai*Sr®CT#3.— ifJC^lSLfc 
JPIHB1 8 a~l 8 cicm*)-tZ> 0 ©JqJH*l 8 

a~18clt *D»Sl 6©ttt*llC, ^t5^ 

—If© I EU1 4 a~l 4 c(Om^3S:iPi[LT^2IS^ 

CO 0 1 4] mi8><0 IEU14a~14 cMS2g 
OIEU14a' ~14c' I*, , 

ILtfltlOI EU1 4- 1 a -SrWCio-CiMt^ 

[00151 HI 1 3 i^^-T IEU14alt SffiSSB— 

i~P3t?*ttv^„ &'<x.m<Dm&\*.m— #©-e, 

EUt±, *#<#t7T, »ffS2 2i««2 4t 
5 flttSS 1 i, *DfS2 5 i Wfe8S2 6 t^kiiK 
StpJ^S 2 £, 3RIM»2 7 h$m.^Wl2 8 t*P©^2 9 
t^e>^S^©S 3 kfrbmfSLZhX^Z,, _LfB©*fc$E 
« 2 4 f4ei£B&#t5£^4a: 2 4a, 24b, 
Xtf*JHB2 4 c fc4JB*.TV*5. 
[0 0 16] S^t'fa-^ (A^ft-^) l4#d£LT3i@©^ 
^^Olill^P 1~P 3tC*P^.P>ttSo »J£t¥g2 2 

i3®iEui4a tttf i j.— u^-^&s) <oiamm-% 
&m^xAt>m^&m&& vxm^-r^. 

[0017] &®.!&2 4 14, &itf&#£t 2 2 (OtHtH^M 
L, e5HK*«#S2 4 a-ee»*fHM9:**£U 
Lfcei£B&#14£«**&3MS: 2 4 bSr^LT^*^2 
4clc*5<iJ, #-YyTffi«raffl*ttSrfj3&5. MJC, 

mmm2 2<Dtutnzttvxu* p&fs. 

©fci&WMBS^ttlTSrfT* 5. 
[0 0 18] ««2 4 t UT, _hfS©^*5:ifc2tCf2 

[0 0 1 9] JP^8i2 514, 3ffl©^^ffl<J5|HlgSP 1~ 
P 3**OSStS2 4 c©W;^&5fi^ttJ7£;}Wb& 
StiWjS: W^-g-j&U ¥UJ£B2 6tcJP^^> 0 i©¥U5£ 
*2 6J4iPjm2 5©W^^ejS^«fc*^LV>i^fav-^ 

[0 0 2 0] TOS8S2 6©tfJ;fil4, Sff^HSLT^S 
3 3 ffi©^*;il©[H]l&P 1~P 3f-*Px.P>n 

•5. 3ISS2 7I4, J|NJ^S2 6©ttl^jC, &a£gf2 4<0 
ei&B&if j£3MS: 2 4 a ©W^l-Cfc^ mj££tltc&;m9& 
ttttj Sr^-TS. K«^S2 8I4, m&&2 7(Omi 
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*m^rmm&2 7©w*srK;mi-6o 

[0 0 2 1] *P^l§§2 914, #^;*.JB©[5Jg&p i~p 3 

[0 0 2 2] 01 2©Wt>t7 1 0-Z*ffi&-r 
5IEU20a~20c 11*-* la-fDSjStfcS, Lfc 
tf5oT, SSl^-— IfJC^-t-S I EU2 0 aSrWcio 

[0 0 2 3] IH14(4IEU30a <D~y*u -y 9 
10 3c 0 1 4 Ic^-fJ; 5 JC, I E U 2 0 a j4(H 1 3 \Z.tf b 
fcMSS l&t^^S 2 t IH— 013©^ 
B*^ {^JS-TSE 1 4 <D-7*xi y ^ (CHI 1 3 Xtfim L/C 

[0 0 2 4] — TWryft«rCDMAv'>^l' 
LTT^&tr* 5 r t f4, « 
X.I4", R. Kohno, H. Imai, M. Hatori and S. Pasupathy t> 
ln<fc "Combination of an Adaptive Array Antenna an 
d a Canceller of Interference for Direct-Squence S 
pread-Spectrum Multiple-Access System" (IEEE J0URN 
20 AL ON SELECTED AREAS IN COMMUNICATIONS, Vol. 8, No. 
4, May 1990, pp. 675-682) (3kfe£fiU) KffljvkZthX 

[0 0 2 5] iOtt*jtltt4fce«S^fc3S11KJ:*u 

«, *aflr*osi**iRifcrv'>fr^7 i ^-ottiant*i«ii 

«#j*#*«£TTtM**frlT*o;/fc«, if© 
30 Lfc#oT, r©SlfiJ4^~»F 

So 

[0026] 7W7>ftt ^Kt^SrJSa^-g-fcfc -h 
IE<Dt**^JicS<5v>fc§ffiig«©-^!)^ll 1 5 in*-*-. 
01 5 fc*-*-SfflT3gtlH:. lftKSt^l2^;Srffl5#(ci-Sfc 

40 5c 

[0 0 2 7] 2 fi©7 t 3 0 a 3 0 b ClitS 

t30aM3 0 b-CS(tfeft#l4, T>f"T9i 
4: PHR©HBMIeJH» 3 2 aRtf3 2 b ^c*3V^•rT>'x■^- 
l^#tW 1 RtAV 2fci9 S^#lt ^.nfc^tcSPp^ 
3 4TiPSC$^5 0 *P»*3 405W^Jl4«Pe bTV^5 
(gflLJ: 5 t L■rv^S) A 3 n.-- if ^(OrL-if (gp 
hm 1 St^ff 2 a— 9 ) 36aS 
1*3 6 b £3iSi£&3 8 tlcA^)$^5o MWgl^fkZ 6 
50 aM3 6 b©ffl^«** ! flJSffi4 0 a W4 0 bCA 



9 

f?S4 2aM4 2 blCAXZiv. W&mmcm-3< 

[0 0 2 81 8 #qJjtS£3 4©ffl;fc©l*J, ^ 

^ecd*P»«S4 4JcA^r-5'fi^-3 4 a £«5I £ii:5fc«> 
©>b©-?$>5 0 IP*>, iDP3&3 4©W;*J©5*>> 
^Sl^3 6 aM3 6 bCA^)$ll^3 4 b asi£ 
fc#yg#&4 2 aW4 2 b ;6^ffi;d1-.3£-t?©BtW*: 
ft, ±<m(DtoMJ&3 4 ©tfW 3 4a £j§M£-B:5fc«>t£ 

[0 0 2 9] *D#^4 4li, 5S5gSI3 8©tti*a»e>tttfc 

iSSJ4;«#S4 6 tajs^4 8 icm^i-s„ 

[0 0 3 0] ifflfcSc^I8:4 6 ©HJ2JttW£»5 0 (CA^) 

if 84 6Stf«5 OBf 3i-fl-efc5„ - 
36r» *03fe»5O©W*ttlB3 3.— jfffl©Jtfc^S5 2fc 

[oo3i] mm%£4 8 rt, aijmb4 4 ©a/jort, & 

Itm^lS: 4 6 ^tii^-r iflMg- 4 4a^ JR|JE# 5 0 IC*5 

v^Tfy«Miis * ivtcm^Wcm^ 5 2iaot«3 

tf©flr-»©tt««-»*#|fellS*-C, ;ftlJM*4 4© 

[0 0 3 2] 3m#5 4tt, 5SMS4 8©ttWja*fe4£tt 
fS5 2©W^Sr®DTM^nl-i-5 6SrW^J-rS„ JP» 
4©W^t?*)51S^B#5 6tt, 7yftI*«S 
&5£gp (au£JE*r^«) 5 8(cA^$^-5„ ryrtl 
*««3fc«SB 5 8 ItryftSOa XV 3 0b TgflT s 

[0 0 3 3] mi 5 ©S«S«tt, ±3£bfc J: 5 m 

1 SVS 2 a— jf ©|BP|fl|-^^*«>5 fctt** ^|fit©«| 
^©SfS Sr« t* S S> S . 
[0 0 3 4] 

\>^t£\\ m*L\-£. mi 2~nii 4 bfc-^/w^^-— if 

SflrSE«»c^ttfcT W T Vir^£ilffl1-£ £#{c^B£ 
*t3fett*«Uti: ft 0*«^**:©fBBSfl:Sria*i-4 k 5 

[0 0 3 5] M<c, 0 1 5l:*Lfeffii07W7yf 
£ T^i&ifc Zm^G-ii-ittc *s v if SfllSB "C 

tt, «R©3— !P©S«8rfTfc 3 #a-f- 

T, 5:v^lc^^7• y * sr$ijffi-r 5 w £ ft v 

»;:»■©«*;&«*# < ft 5 £ v ^5 rajS^fc 
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[0 0 3 6] ^oT, #$g^©g#Jfcfc, -^^a— ifT 

W r yft £ ^/w^n.— y-* s-ntSB £ 

<fc *> . §fi£ie©*&mSrA£ < -f * £ * ft < ffi£©^~- 

if ©tt^ft-§-*#5 r. £ ds-e^ 5CDMA?;ufa-f 

[00 3 7] II:, *355B©1«H4. T\-"<T^7~rb 

©^WftBdWttfHfcTSiBSiiWtSrliat?* 5CDM 
A-v/^^-ifSfB^ES-Ji^i-^ r £ T?fcS 0 
10 [00 3 8] 

[HW«r«Bfei-«fc©©#»] «*©IBHB*»ft-rs*: 
«>, WBKflSSCDMAv^fa-fgftJilii, £ 

icryTt^^^TKryTti, *^©^— if 

©* * fcH LT ±fe«&©T VffWMT LfcflHg-ftK: 

[0 0 3 9] SK. *^K(^«6CDMA-vyP^-if 
£> «R©3-— IffeHiKrtfeii,, Ji|B«jR©T^^-C 

-rx^m ±E*«©^— f^fcttrrfc* i © 

TgSlft^IS:©^ ££>?>, ^(Da-ftigttgS 
£l*©3.~if ©=p8MS-l!-fcifc* bfcfi-§-Sr±E«*©T 
^TtK^Jtta- JPfefctUfcl-S* 1 ©^FWt* 
^*^IS:£, K*i©TSWt*Bit*^S©ffl*?tS«tr 
«m©^— !f ©«-g-Sr*Pf*«P^Si Sr^i-'So 
[0 0 4 0] 35{-X, *38Wfcffi5CDMAv;l^a- 

30 £, ±iaKHR©r^-?-T?aflrufcflr*©**icHu-c 
*sr*^Lfc**©« i vm^mirtz t 

Sft 2 ©«-§-§rM^i-S^ 1 ©T^^atKBR©^. 

—ifSSKWu Jita«^:©T>^^-e§fiLfc:fi-^£_h 

IEt51©ft-^£^P>s *^©a— ifl-IILT^— !f© 
TgEft-^Sr^* Lfcft-§-£_hf5l£$:©T yfttM * 
tta- tffel^t±i^-t-?)^l©^«^*^£, 0E 

« i ©^p^m#i^*#s©ai^ £ ±mm 2 ©e*«rs«t 
r«s©n.-if ©flm-srtBdi-stwi^a £ s 0 

40 [0 04 1] 

mw<omm<Di&m] ^Bw©»i©%%©^tB 

W-1'T>'7 i -^S-ffifig-f'5T^^-^©^:Sr2, -^/U^/-?^ 
©^:Sr3, S^g©T^^v-fe7©©^:Sr3 £ U 
^-if^§- 3 £ 1"5 C DMA-^/P^-lf SftSeico 
v^-cttW-r*. 7K7yftS:Mt57yft 
^/W^x, Ti^dr^^-fe7, a— ifjfc*©_L!E© 
5 , *38Wttr*tfe©jRKR^**t4v^r. 

50 [ 0 0 4 2 ] ill 1 IC^-T <t 5 |c, JR 1 ©3fttt©^tBlc« 
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6S«aSW4, f l-S3(OWt^t76 0- 1~ 
l2f^~-C£>3o TW7>7tli2iOTyft6 2a 

[0043] mi ^<o=^m^^^"7 6o-m, mi 
^ 3 ^-—-f^Mfc istz. 3 m<o i e u (TaMt^es) 6 

4a-64ci, T^^»fc^Ul^2ffl©3g]ffi«6 6 
aXtf6 6bk, Wmz.TZsT^mc£$\*^2m<OM9l 
S68aM68bt 6<@ (= "a—jfafc" X M T^ 
) ©MS7 0a-l»U«7 0a-2 % 7 0b 

- 1 RXf 7 0 b - 2 . 70c-l 7 0 c - 2 Sr*-*" 
£o ft. 6 aRXf6 6 b. #P»#6 8 aM6 
8 b . Rt«Hl3»« 70a-l-70c-2lt TtSMa-f- 

6 o-2ra«fiSkiB— o«j«*<o-e. griat-^JS-T 
£|g 2 So:/* ^^^tfctt* l a-C^ffl Lfc#J»#H§- 

^t^760-2ft m 1-S3a- 1ftC»jSbfc3 
fi^IEU (^PSWg^SB) 64a' —64c* Tls 
^^-0»^*LV^2ffl<oaM#6 6 a * M66b' 
fc. Pa^^^:TV7 i "^o»^c«bv^2fi^oapJ»»6 8 a ' 
W68b' em (= "a.— if*" x 7yft 

ST ) <£>i«J*:R 70a' ~ 1 RXfi 7 0 a 9 — 2 . 7 0 
b* - lM70b' -2, 7 0c* - lM70c' 

- 2 SrWt-^o 

[0045] *ia©iEuu^is-i/iS4©^ m 

1 tf^J^-T^ IEU6 4aSr^i Ltl^t 

[0046] IEU6 4all, TSHfift«# (SSfti^V 

>^(C»JESS*T, Jn*«6 8 a XT* 6 8bt, #Pil 
S70a-lS^70a-bf^t§ o W6 6a 
6 bO^tt. *^^A^bfc«-S-Sr. IEU6 
4 a^AALfc«*3»lttfc»a*ixTiPJW6 8 aM 
6 8 bfcffi*5^6*^©l»IH*!«'iiaS*a 0 
6 6 a(Dffl^lt *PH#6 8ai:, $2g(D»j£t5I 
M66a' (cm^$4x^ 0 5g®3§6 6 b<7)tti 

Att. Sbt, »2a©*MS-r*WE«6 6 

[0 0 4 7] ft. gSiat-iSl^T. mco^Tftt 

©3-— if (ap*> % ssi^-— 1f^c#v^T«*2a^»3 3■ 
? , ^cf^^v^■rttjBlAtJ c *2 3.— if) IcBI-rsWSr 

[004 8] mi K^-tT >^-rm&&:fe& 77a RXI 
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7 7 b 

[004 9] 01 i 5 f-. *PH2t6 8 a te. 3SM 

Iftcffl?) MjTfcJtfc I EU6 4 a ~6 

4 c<z>Httj<D5*> rryft6 2 a ic#j£i-a^8*i£* 

fH-^-J Sr«CT*DW«7 0 a — H^tUA-rSo ^<0*Pjt 
S7 0a-liWS6 8a(7)W*(^ IEU64aO 
m*CD5^, 6 2 a K»«tS*l*ft*frJDA 

^gOIEU64a' ^tti^-r&o SP^§&6 
10 8 bte. 5§S#6 6 b<^a^ (BP*)7yft6 2 b"CS 
«Lfc«#) d*6>. 1f*c«9STfefrfc. I E 

U64a-64c ^W^CO 5 *> l"T >-^^ 6 2b 
ra^S«ri*«#J Sr»C"CanlHB7 0a — 2fcttJA-r 
6c - CDjpjm 7 0 a — 2^P*«6 8 b<omti\^ I 
EU6 4 a^(D?^7yrt6 2 b \^Mfc~tZ>U 
«ft^-Sr*Px.T^acO I EU6 4 a ' dffl^-fSo 

[0 0 5 0] £P*>. ^2acO I EU6 4 a ' t-f*. »1 
a-— ^a^<o^— lfoT*Sr»*Ufc«#*#Hl&S 

20 [0 0 5 1] BH^tSlSKOf^tVt^eo 
- 1 (C^ol^te. 7yrt5fHlf^iEU6 4a-6 
4 c. 1M6 6 a2£T*6 6 b. 7yrt8f:^U^7 
7 7 a - 7 7 c ^figA* 3 *tS D * 
13^ 1fm<0 IEU74a- 7 4 c CD 

[0 0 5 2] Hl&tJ«ia2S:#flabTT*^-¥>'-fe9 6 
0-lOIEU64a^PL<^« o B2l^tl. 
30 EU64aft SftSfi^^PJ^fa^^/^^^ (« 
$:<Dffii£6;i£&&) fc3fc<KJ6LT*j«;S*u HHT?B:3 
ffl<o-^/^^^e2&I»ffl^lHll»Sr*-frP 1— P 3-C^b 

KPlSrW<LtRMt5o B*©IEU6 4att, 

*£<#tt-c. jtasi, ^as2, «as3a>&«fj« 

[0 0 5 3] El 2 (C^-T J; 5 (C N I EU 6 4 a (Offras 

itt> tv^-^cdIS: (2) *2«<oasit»^a 

80aW80b, SSS8 2aW8 2b, JP»§&8 

40 4, xt;«S8 6^t5 0 romasiw:, 3m<o 
*r/u<?s<xtemtbm<DiBii&p 1 ~p 3 «c:#a3fejraiH»8 

8&^JS^9 0 («f»aS2) Srifrbr«as 3fc«Htt 

[0 0 5 4] *»S30*l/^ffl<OH(SP 1 14. 3R3* 
#9 2. 7yrttlcf 4 aSt/9 4 b, 

»fS9 6 a&t^9 6 b. iDM9 8 a^I^9 8 b. 
*i«10 0aXtfl0 0b^e>fiE4 o *P»#9 8a2^ 
159 8 b!4^>«r^aS 3 (D 3 m<0'<*m<D\B}&P 1 — P 
3Sr«j«-rS*t»#a (9 6aSU?9 6bf) ©ffl^l^ 
50 *DSl-T^c Ht-. *P»«&9 8 a 2^9 8 b&mfifc. * 
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* , 10 0a RXf 100b f^l^Tl »T^1^ 

«*a*5*ce>*bT I EU6 4 aCDm*jff-^£ 

[0 0 5 5] IS 2 ©MS 1 <D^ifcS£8 6 
Sfg8 6 a. «iMfS8 6 b. fttf**#8 6 c 
d*e>«j«**tTV^o «ft#S8 0 a 25:t58 0 b «u 
ffi 1 fcHffl bfc^-f 5 >^flS 1 tf»*t««F* 
£^TA^m^£#&mU iSS8 2aM 

8 2bl:ffl^o **#8 2 aW8 2 bttatttlk* 
ttfcAAffltKT tI*«»W 1 StW2 Sr*tT 
JPJH&8 4\Cftjj-tZ>o 3lPiHS8 4<OW*B:*S[«2 5 

[0 0 5 61 7yrtl^»WlStm2H 
m<OT>^fi*ftj£SS7 7 aW7 7 ba>fcffcij&£ 

[0 0 5 7] ttft4K8 6tt«*«i:RI*lc, ;bPj|#8 4 

©w*^»bTeai»«is^a8 6 a \z.&\,^x**? v r 
&mmm%i$LZTT^\ mA«*fc***«#«8 6 b 

Sr^bT*3H»8 6 cfcgfSo 3RJH&8 6 cli^OlS^ 
*«^«8 6 b©WAfc»nJ|£#8 4<DmZ>k%, &M<D 

[0 0 5 8] tH!S2©iP»«8 8H:, 3<B<0»<;*** 

was 9 owanjH&s 8<omAd»e>*t>»**6>bv^aHs 

[0 0 5 9] «g!S3m fHJf^9 2 1*. *U^#9 0 
(^ttl^^tT, ^8tS8 6 <De36BJE3£^a 8 6 a CO 

*JW9 4a2ltJ«9 4 bfcAASttSo SM9 4aS 

iXtJKW2(0«**SSr*ofcfl«(: 

7 7aM7 7bd^(iiA) ifc«^«9 6a2i 
V 9 6bfctt»t5. ffit¥S9 6 a^t59 6 b fljfj 1 
^^fcRIMIbfc^^ 5 y^tSSRM LTV^Jg 1 a— 

[0 0 6 0] Wc, ^SS3<DJP»^9 8 3X^9 8 b 

i*. 5fc*. 3i©/^ffl©@BP i — p 3fcs#e>;h/fc 

»ffS9 6 a&tK9 6 b a>fe<D 3 fl©tttk«*«r*n 
1f(-ia-r5T^^6 2 aM6 2 b 

8 a&U*9 8 bOtttfjl*. mn&l 0 0 aMl 
0 0b fc*3V *T 1 HT<Dfi*fli» aJrfi: h frX&gt^ 
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4 tcf¥ L < ^ <b*vt v * 5o 

[0061] i K\j\cm7LbthZ>&^— j ffe(DTi/^-r 

[0 0 6 2] ry7tl«tt, ^^Sff^^t 
*Mri^5. Will, TIB^-TMUS IC^ 

5 PR I T kWt&X^P wwflt^^asr/Bv^T 

[0 0 6 3] fiP^, 7y7tt*«l R.0. Schmidt 
20 l^<fc-5 "Multiple Emitter Locationand Signal Parame 
ter Estimation" , IEEE Trans. , Vol.AP-34, No. 3, P 
P. 276-286 (March 1986)^BB** ^fcjgffliMU S I C (M 
ultiple Signal Classification) kVfrt&X^p h/W 
*6^#ffiSrfflV^T*«>Sr i:*s-C#S 0 gclM** R.Roya 
nd T. Kailath(£ J; <5 "ESPRIT-Estimatioon of signal P 
arameters via Rotational Invar iance Techniques" . 
IEEE Trans., Vol.ASSP-37, pp. 984-995 (July 1989) 
M*£*WfcESPR I T k^FtZ*^? h/Ht^#afeSr 

30 [ 0 0 6 4 ] g| 1 iC^: LfcT V^fi^SHfefegB (#0 
itf7 7a) ^5>tt. T^t^t760-l-60- 
3&*<DI EUfflC9iI«4tfc7y7tl« 

2g|«(OWt>t7l^i«ffl07V7t 

[0 0 6 5] El i 2 -c^ b^aseo^Bfeifeiia-ett l 

[00 6 6] *5&W-Cli§ff T W T 
50 RINrJCgfff-rSa.— !P<0». #3.— !f<0^^^^0* 
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[0 0 6 7] 13it il^2g|<DWt^t7 
6 0-2^-MWlEU6 4a' (Dmfit&^l"? * 

bfe I EU6 4 a&m&km— -C*)** 5 . IEU6 4 

[0 0 6 8] !4M:IEU74a^Py^B'eib5o 
(H4(C*-rj: IEU7 4al3E]2 (sfcVM*E3) 

^bfciMras lMtss 2 tm-mi&ftw, H2 

fc#f«#^ (B») Sr#(tTtftKSr^B&-r^o ft, 
I EU7 4 bXlM EU 7 4 c (Dm&tem 4 <D I EU7 
4 a<D«J*fcH«-CS>5o rcOJ: 5 l^tT, IEU7 4 
a — 7 4 c<Z>**J&>fe*l'^»3 3L— if^ft^Sixfc^F 

» 5 * \z.m-3^xm 1 3 a-— If <D«**s#* 

<5© 

[0 0 6 9] 3^Hfc«S*2<0*llS<C>»*«rBa5 7SrS 
H8Sr#flabTSiM-f-So 

[0070] m2<D$m<omw£.&^x-\>^ mi<omm 
(ommtrnm^ s«jb<bt>^0>*«:2. ^>v^*< 

U a.— *P»«r3 i-rSCDMA-e/W^— 
[0 0 7 1] H 5 753*13 8 fct** 0 1 Jb^m 4 (JB 1 co 

<Dmm<om^mm<D^ m 1 ©**«>»t8 * ra— «stk. 

[0072] i2 ©m^i^^ i <omM<omwi t s 

(1) m2<Dmm<ommx\t, »iai(OT**tvt 

9 6 0 - 1 (O^FaWtSSB (IEU) <D«J«flS» 1 
©»ffi©#/£^5¥i^5£ffi6 4 a -6 4 c©i)SiS 

Sr63a-63c 0 

(2) *2<DH*<WBffi-Ctt, *<D*2«B©^F#^-v 
^1r?6O-2<0T8H©£*B (IEU) <£>«j£^SSl<D 
Hlfi<0»fl8©»«f *¥JSMIt««B6 4a* -64c' © 

(r©fc»»2<0|81ifi(D»ffi(0«2a<OT 1 
63a' -63c' -C*-T) 0 

f*9 6o-3<D=r L »m&& (ieu) <Dmaitsm i<o 
mtb<o&m<Dj$&+&*m&&R 7 a a - 7 4 c os?^ 

(w©fc»*2©|S*o»tB<o*3a«>TSMi 

7 3 a — 7 3 c XTrrf) 9 
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(4) m2<D$m<Dmm<Dmi&B<D^»**ts-k7 6 

0 - 1 $g 1 © jaiSO»ffl-eK»tfcaPlH» 70a- 
1. 70a — 2, • • - , 70c-l, 70c-2^ 

(5) g 2 OSl(Dii©S 2 g I (Dfi^r t >t 7 6 

0-2 -m. m 1 <osg*©jg*B^K«t fcanfs 7 0 a • 

- 1 , 70a' -2, • • • , 7 0c' - 1, 70c' 

-2fiM£6EbJfel\> 

[0 0 7 3] B5tt, *2(OHJ6^H8<OCDMA^/W 

1 \c#j&-rz> 0 

[0074] B6», m2<Dmm<o^m(omimn<D=f 

6 0- 1 fc*3ivt\ Sfl^-— 1f«c«RJ5S"C 
fetbfc^SWtffiW (I EU) 6 3a^i^n^^i 
-Cfc^o ft&CO I EU6 3 b&T*6 3 c<£>*ft&tEl6 

[0 0 7 5] E16JC^-rj; I EU6 3 a<£>ffjas 

6©«aS3-Ctt, *l<0HJK<0JBflliraa^ fUJI^ 
20 9 214, We#9 0<DtH# (» 1 a.— !f L 

a 8 6 a<Dmtt&&mmtm&&'<xWbitt»'ir 

^■^Wc^UV^lC^lftS^ AJI#9 4 aM9 4 b 
t-*5V >t*^r T ^^fi^SfcW 1 SOT 2 (D^m*^ 
SrBtofd«»Sr»ce>tb, it«?a9 6 aXt;9 6 b tc 
5£<btL£o »f g 9 6 a 9 6 b I4g 1 I^M 

30 [0076] m 2 (ommcommxn, m 1 <onjg 

*IH»9 2(Oa*i#SrIEU6 3a 
<£>W;£<k bTJ^a^ I EU6 3 a ' (^tt*&-r* 0 _ti£<D 

40 [0 0 7 7] 19, fg2 cD^OJ£fg(C:*6^T. »1 
S©f >t 7 6 0-1 Sri«t5# I EUtt, * 

3WBi o o a&iM o o b*»e>ota^joffiK, mn$&9 

[0 0 7 8] _b^<Djp<, JK2©SaiiO»IB-rH:, fRl 

m&^m**^? 6o - i<d# i Euttwjtsi-s^— 

«jCf»ltfcJ0||[«7 0 a- 1. 7 0 a— 2, • • 7 
0c-h 70c-2 (4#ffi bftV\ ^H-rtbtf . » 2 

so ^HiSco^^-eii, A l © jWtoifi*-ettrt fcipJH* 7 
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Oa-l. 70a — 2. • • • % 7 0 c - 1 . 70c- 
fcv\, tot, IB 2 #l©*JfcW»» 

[0 0 7 91 1711 *2g:@(Of 6 0- 

2 (El 5) K*5V>T. *13L— IffcWOSTfeixfc^P* 

(IEU) 6 3 a* Ol¥«B*^n ^^El-efcSo 
Wi. ffi©IEU63b' S^63c' (OijsgtH?^ 

[0 0 8 0] EI 7 fc^-t-J: 5 fc. TSWi^ffl (IEU) 

63a' ^*oss i n M»^»«-raTtMt*a5 ( I 
eu) 6 3 EL^hmti-r^mi^—^^m^mmm^ 

cwi-wu TiMtsffle 3 a • commie 3 a t mmx$> 

[0 0 8 1]B8f4, «3S:B<D^t>t7 6 0- 

3 cms) <D-u*m&^%mi^-?<Dm^*mmir 

S«ISlH]KlEU7 3a^LTV^5 0 _b^(0$P<. El 

[0082] EI8fc£I EU7 3 a<D?u ;y^EITfc£ 0 
El 8 (C^-T J: 5 (C. IEU7 3a!ffl6 0£W*IS7) 

I E U 7 3 b RXf 7 3c ©«J*»BI 8<DIEU73a<D 
ffil&bmm-?foZ>o ^<&£ 9 CLt, IEU73a-7 

y * tcS<5v 1 -JB 3 a— !f £ 0 
[0 0 8 3] **B8KffiS*3<oHlK<D?gllBSrH9»M 

Ell 1 Sr#«HLrKB8-f-S 0 
[0 0 8 4] 13 <D^j&<0JgffilC*3V^ t> . SS 1 XV* 

Sr3iU -9*«S:3 it5CDMAv;^a- ifg 
flTMfcioV^TKBM-*. TVrt, ^/v^y^. 

[0 0 8 5] H9»SBI1 ltt*^H5»Sia7 (§S2 
0>HJS<D»tt) JB3«>SIJIS«>»ffl«>|ftW«: 

«*fci-afc«>, «3<o^(D»tt36s*2<osa6<!!>»iia 

Ko^flROfll/ftEJR (Allies) (Ort, #2®3Hfc<Z>» 
fig£|i?l— fflgftcttia— <0#RB#-§-fir#L, ®3<OSI««> 

»ib©km ici&R t * a &s» «r m ^x m-mm <r>m.w £ 
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[008 6] m 3 ^HJSCO^^^ 2 <OjgJS<DJgfg£S 

(1) * 3 JgJtBTtt. *<D»2aB©=FSMr-v 
yt7 6O-20f»gl9J (IEU) <D«/ifc2^ §12 

onjfi^ffio^-i-s^pawtses 6 3 a * -63c' 

«>*j«fc»fc* (r<ofc»fB3©St«<o»««>fB2ao 
fSWSjeflBSr 65a' -65c' "C*"f ) □ 

(2) i 3 OUffiO^^I 1 g I (Of g^^r t >t 7 6 
0-1 Ttt\ in*B 68a RXf 68b ©ttLfcas** jfcg 

10 (Omm^e 6 a ' 6 b* Kan^fcttSo 

[0087] m3<omi&<Dj&m<Dmi®iB<DTm* 

tVt7 6 0-KOT^jt^S (IEU) 65a — 65 

cot*ft *2©ii»o»tt©»j«i-s :: psw(i3eeBi 

IH— Tfc ^> ^ ®a_hH 10CIEU65a <E>*j*£r* 
LTV^ 0 3Efc. #3<&*ifcOJ8«B-CW\ ^I3gg 
(OW^t Vir^ 6 0- 3 (Of gNfy£gB (IEU) <Dm 

-So 

[0 0 8 8] B9», *3<D||JS(D^^(DCDMA^/V 

20 ^-^mmm<o^mxh $s 2 (omm^mmcom 

[0 0 8 9] B 1 0 IC/^t* 1 SI ©¥*^t 7 6 
0-1 com 1 i^t-WU 9 ST fcfrfcf SWiSSB ( I E 
U) 6 5 ate. iJfi<OjD<. * 2 <£>HJ£<D7^(D I E U 
63a (126) iW«fc©T«H«T*l»-*-S 0 

[0 0 9 0] El 1 1 tt. ^2gi(D : f^t^ir7 6 0 
-2 (H9) (-**V^T. mi^-1^(-WI9^T?>nfcf 
gftf^SB (IEU) 6 5 a* <D8¥ffl^ci ^ ^ HT& 
5o EU65b' M6 5 c* <Z>«fiBfcEI 1 

30 i {CTjk-rm^ t mmx$> £ c 

[0 0 9 U hii 5 fswt^SB ( I E 

U) 6 5 a' (DtyfkS 2 fcfc* El 7 <D*fj& 

^5«8#fcH«tTfc5o — IEU65a' (D* 3 S 
S3tt, El 7 (DM S 3 KM&m 9 3 ^ttiP bfcffi^g t 

[00 9 2] El 1 1 iCTjk-t I EU6 5 a' (Otl)f^(^#V^ 
trat^o «JSS lXt3K*««>»fPW:H7*:*flHbT 
MUcIEU63a' (DmrEtmm-etb&o f3SS 
3TI4. JP»*9 3K*5V^T, *»9 2^e>ffl*f* 

fgMr-y^ir^ 6 0 - 1 © I EU 6 3 a^t>«»Sil5 
*l^-1f(Olt«m-^S:Mb^o EP^. i0»9 3^6 
te* 1 a-—- !f (Off ^-(Cii-r «*3eiBS«Hgr^tij^-t-6* 

tb, *>sr*lST{£fflLfcT>"r^a^(OS*^S:Tfc 
aT^^«*^«t«»Sr»W-b*LT*t«S*t5 0 3E 
(C, m2(OHJfe(0^filiP«(c. *Pim9 8 aSt59 8 
bli^^SS 3<03m<0'<xm<Dm&P l - P3Sri 
S*t»*« (9 6aSi;9 6b^) (om^^*p^-r 
50 5 0 *P»SS9 8 a RTf 9 8 b T^^fe<Otb*SraD 
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»U MWStl 0 0 aMl 0 0 btC*5V^l «T©1 
[0 0 9 3] o£«9, «E 3 ® 2 <DMM 

(Dj&mttemte*). jR2aai»Kea-r6»jsfli-g-H:a 

[0 0 9 4] 

[0 0 9 5] _hia<Djg 1 T^Sffi 3 ©*Kt<o»«lc: X 9 . 
#Bft*#tt«:H3i-C#* 0 Wlc, «6tS 3<D|lffi<z>7&fl8 

[BKOffVftRn] 

[HI] ^M^JKl©SlllS«)»«Sr*-*-^n5f^H 0 
[H2l BlfcSLfc^|P*j£tt (I EU) 6 4aSrP 
^B{^f^ci ^H 0 

[Bi3] mucTjkvtcmv^&mfen oeu) 6 4 

[04] Hl^LfcMKteO^tS^ (IEU) 7 
4 kSr»J»^*^a^^BI 0 

[H61 H5Jc*LfcTSWtftSB (I EU) 6 3 a £rf¥ 
Sfllo^f/a s/^B 0 

[H7] m5K^\^itm<0=F»m&t6 (IEU) 6 3 
a' SrWttfcSi-^oy^Ho 

[El 8] B 5 L^I(^i(Of»^ (IEU) 7* 
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* 3 a %mffl\C7sk-t-7u y^Ho 

[H9] ^MO»3 0|IJfi«>»lBS:*1-^ny^Ho 
[HI 0] H 9 [C^L fc^ti^ ( I EU) 6 5a£ 
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